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STOTSKIY, L.R., kand,tekhn.nauk; KALASHNIKOV, N.V., kand,tekhn.nauk

International system of units and its use in gesign and construction.
Prom, strol, 40 {i.e. 41.] 1no,3:50-54 Mr '63. (MIRA 1613)
(Und gt
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KALASHNIKOV, N.V,

Genus Davidsonina from the Carboniferous of the Morthern Urals.
Paleont. zhur, no.2143-53 '63, , (MIRA 16:2.3)

1. Institut geologii Komi filiala AN SSSR.
(Ural Mountaing-~sMollusks, Fossil)
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BURDUN, Grigoriy Dmitriyevich, orof.: KALASHNIKOV,.Hikolay Vasillyevich;

| STOTSKIY ,Lev Rudol'fovich; VUKALOVICH,M.P.,prof., doktor tekhn,
nauk, laureat Leninskoy premii, retsemzent; SHIROKOV,K.P.,
doktor tekhn, nauk, retsenzent; PERKOVSKAYA, G.Ye., red,

[International system of units] Mezhdurarodnaia sistema
edinits. Moskva, Vysshaia shkola, 1964. 273 p.

(MIRA 17:11)
l. Rukovoditel! kafedry teoreticheskikh osnov teplotekhniki
Moskovskogo energeticheskogo instituta (for Vukelovich),
2. Rukovoditel' metrologicheskogo otdela Vsesoyuznogo na~
uchno-igsledovatel'skogo instituta metrologii im, D.I.
Mendeleyeva (for Shirokov).
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LOSEV, Lev Semenovich, st. nauchn. sotr.; GLUSHKO\“,, Aleksandr
Ivanovich; KOLCHINSKAYA, V.I., red.; POTASHOVA, V.P.,
red.; 0.D., spets, red.; MINDER, L.P.,
spets. red.

{Klipfish] Klipfisk. Murmansk, Murmanskoe knizhnoe izd-vo
1965. 32 p. (MIRA 19:1)

1, Polyarnyy institut rybnoge khozyaystva i okeanografii
(for Losev). 2. Nachal'nik cidela ryborazdelochnykh mashin
Polyarnogo instltuta rybnogo khozyaystva i okeanografii
(for Glushkov),
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' KALASHNIKOV, 0.N,, inzn, KARLIN, P,I,

The Ivanovka
the 224 Uongfemmlss wit!fcsulu?mtablcahcu“ prepares to welcome
10,10:14-16 0 161, e achievements, Ugol! Ukr, &

(Donets Basine-Gogl mines angd mining)(l“llRﬁ. 1:12)
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KARLIN, PoI,, inzh.; BURAVLEV, A,I,, inzh, 5 KALASHNIKOV, O,M., inzh
v"~r-~—~~~'--\~-¢--mww~.-u~.’ ) .;

i,VASIL'IEV, Ye .F,, inzh,
Studying vays of inoreasing labor

systems with sublevel hydraulicking
lto nooll‘47-51

hydraulic mine, Ugol!
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'65.  (MIRA 18:11)
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AUTHORS: Panchenkov,

TITLE, Separation of Stable Nitrogen
8l Exchange Method, IT, (Razdel
metodom khimicheskogo 0

PERIODICALs Zhurnal Fizicheskoy Khinii, 1957,
(ussr)

ABSTRACT:

t the time for o
low velocity

in the device.

Card 1/2
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G.M., Semiokhin, I.A,,

Isotopes nccorg
eniye stabil!
bmena. II.)

1
4"%5(pup) T ¥

and the nperature rigse, It is
detected that an optimum flow velo

of the ammonig into - the column res
At this optimupm current veloei-

76~

10-8/34
Kalashnikov,

0.P,

ing to the Chemic-
nykh izotopov azota

Vol. 31, Nr 10, pp. 2224-222¢

city (solution inlet

s return
P.) exists under

the condi-

nitrogen isotopes ig obtained.
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KORRUT, L.A.; BUTAROV, A.I,; SVIRSHCHEVSKIY [deceased]; KALASHNIGY, P.A.,
redaktor; KUCHUMOV, P.S,; NAUMOY, V,I., Tadakter; WW“‘?”:E‘.’”‘,"“&‘

tekhnicheskiy redaktor, '

[Organizational and technical spociﬁcations for tractor work in
machine-tr stations] Organizatsionno-tékhnicheskie pravila
proisvodstve ﬁ:ﬂ:omkh rabot v mashinno-trakhtornyich stantsiiakh,
Izd. 20e, peper. i dop. Moskva, Izd«vo Ministerstva sel'skogo

. 1955, 336 p. (MERA 914)

l.Ruesia (1923- U.S.S.R.) Glavnaye upravlieniye mashinno-trakhternykh
stantsil { mekhanizatsii. 2, Zamestitel' ministra sel'skogo khosyaystva
SSSE. (for Kuchumov).

(Machine-tractor stations)

~

Khosiaistva:

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000620020003-8"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86 00513R000620020003 8

nammsmmsmwiﬂmm Esaﬁzmzimnsmn il ZEIE :'il Il i3
4 _ i si 1 B i

K AL //s f//u Z/CU ' 1,

ANDON'YBYV, 8.M.; ZHIOBINSKIY, Ye.I.; YUR'YEV, M.A.; STRUGATSKIT, L.F.;
YBLISEYRV, B.V,; TSELUYKO; Yu,I,; SUVOROV, A.l.; FILIP'YEV, 0.Y.;
gg&&ggﬂ}lOY,_PgAgi L'vov, V.N.; SULDYRV, V.A.

Bvaporation cooling of rolling-mill heating furnaces in open-hearth-
furnace plants and complex utilization of secondary power reasources,
Prom, energ. 14 no,1:37-39 Ja '359, (MIRA 12:1)

(Furnaces, Heating) (Bollera) '
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EUTOVOY, Ivan Denisovich; FEDOSHYEV, Aleksandr Mikhaylovich; KALASHNIEQY, .

P.A., inzh., red.; YATSENKO, V.A., inzh., retsenzent} FALVEO,
0.5., red.izd-va; CHERNOVA, Z.I., tekhn,red,

[Mamual on the equipment of collective farm repair shops] Spra-

vochnik po oborudovaniiu kolkhosnykh remontnykh masterskikh,

Moskva, Gos.nauchno-tekhn.izd-vo meshinostroit,lit-ry, 1960.

180 p. (MIRA 13:10)
(Agricultural machinery--Maintenance ‘and repair)
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GEL'MAN, B,M,; EKALASHNIKOV, P.A., spetsred,; STREL'T50vaA, N,P,, red,.;
ABELIN, P.8,, khudozh.-tekhn,red,

[Maintenance of tractora] Tekhnicheskii ulthod za traktorami.
Leningrad, Izd-vo M-va gel’.khoz.SSSR, 1961, 99 p.
(MIRA 1h422)
1. Zaveduyushchiy metodicheskim kabinetom Boravekoge uchiliahoha
pekhanizatsil sel'skogo khozyaystva Kalushnkoy o'blauti (for
Gel'man),
(Tractors--Maintenance and repair)
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L'VOV, Aleksey Andreyevich; KALASHNIKOV, P.A., red.

[Mechanization and electrification of agriculture]

Mekhanizatsiia 1 elektrifikatsiia sel'skogo kho-

ziaistva, Izd.2., perer, Moskva, Kolus, 1965. 422 p.
(MIRA 18:2)
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VEASHI LY, P,

Lztermining the hydraulic conrections betwesn burnt-cut areas
and toreholes with the help of water f£illing, Trudy VNIIPodzem-
guze no,l12:90-93 ‘64, {MIRA 18:9)

1. Laboratoriya gidrogeologicheskaya Vsasoyuznogo nauchno-
issledovateltskogo instituta podzemnoy gemifikstsil ugley.
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der-
drogeological conditione of a section at the Angren um
Zoung gasgfication station and their importance relative to
the underground gasification of coal. Nauch. trudy W?Z())d-
zemgaza no.8:35-50 62, (MIRA 16t

: hno-
1. Iaboratoriya gidrogeologicheskaya Vsesoyuznogo rauc
1galedovatel'skogo institnta podzemnocy gazifikatsii ugley.
(Angren Basin--Coal gasificatlon Underground)
(Vater, Undergrounds
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SPRINTSYN, M.N.; AMALITSKIY, V.M, [deouud]; DENIS'YEV, V,I

A, M., LIKHOVIDOV, N, K SHCHEDRIN,
3 B.Ye.; KAFTANOVSKIY G.M.;
SUKHANOVSKIY, A.I.; TSVETKOV, V.A, [decea;od] H MITEL'MAN Ye, L.,

B KALASHNIKOV, P, L. RANSMV I.1., retsenzent; SAL’I‘YKOV M.1.,
mtekhn red. :i . 2., red, izd-va; GRECHISHCHEVA, V I.,

-7 ZHUKOV,

[Handbook for the J.o
geing enterprise economist |Spr
nomista Lespromkhoza, Moakva, Goslesbumisdat ]156;':00)213?})*0*

(I.mnbeﬁng-}landbooka, manuals, etc.) (ersh 2612)
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KALASHNIKOV Petr Leont'yevich; BAKHIIYAROV, V, D. » inzh,,
"‘“tsenzent, YARMOLINSKIY, A.S., ingh,, retsenzent;
AKINDINOV, M.V., red.; KDMEL! , L.S., red.md—va,
AKOPOVA, V M., tekhn, red. .

[Comiercial study oi‘ wood and forest product 1} Drevesino-

vedenie i lesnoe toverovedenie. Moskva, Gesiesbumizdat,

1963. 253 p. ' 4 (MITIA 16: 12)
(Forest products)
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KUKSOV, Vasiliy Alekseyevich; KUKSOV, Yuriy Vasil'yevich;
KALASHNIKOV, P,L,, nauchn, red.; NAZARENKO, M.I., red.

[Study of materials lor joiners and carpentars] Materialo-
vedenie dlia stoliarov i plotnikov. Izd.3., perer. i dop.
Moskva, Vysshaia shkola, 1964. 293 p, (4IRA 18:2)
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124-58-9-9855
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 9, p 55 (USSR)
AUTHOR:  Kalashnikov, PM.

TITLE: The Hydraulic Design Calculation of Triangular Canals Based
‘ on the Characteristics of Their Active Cross+Section (Gidrav-
licheskiy raschet treugol'nykh kanav po kharakteristike ikh
zhivogo secheniya)

PERIODICAL: . Sb. nauchn, tr. Belorussk. lesotekhn. in-t;, 1957, Nr 10,
pp 249-258

ABSTRACT: The Author applies l. I. Agroskin's calculation method for
trapezoidal canals Lased on their effective cross-section char-
acteristics (Gidrotekhnika i melioratsiya, 1953, Nr 9, pp 14-32;
RzhMekh, 1955, Nr 4, abstract 1840) to the calculation of canals
with triangular cross section having embankments with equal
and unequal slopes. Auxiliary graphs are adduced, -also a com-
putational example.

_ 1. Inland waterways--Mathematical analysis V. V. Fandeyev
Card 1/1
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POLUKHIN, V.Pe3 SKORUPSKIY, V.T.; POLYASHOV, V.S.; EALASINIROV, P.F.

Optimal hardness and the elastic defomatim of +olls on

four-high mills. Izv. V¥S. ucheb. -28Vej cherns mate 8 nolls
78-8,, 165 o , _ (an 1831) .

1. Moskovakiy institut stall 1 snlavov.

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000620020003-8"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000620020003-8

POLUKHIN V.P., NIKOLAYEV V.A., KALASHNIKOV PP,

E R »«JJ‘« ulm-m uyr rh Slan LIRS PO "n,,._

Modeling contaot and contact area stressss f‘or ’(he oase oi‘ flat
rolling. Izv.vya.ucheb zav,; chern.mst, 8 no.6:101—107 165, .

. (MIRA 18:8)
1, ‘Moskovskiy mstit_ut stali 1 splavov.
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YELIZAROVSKTY, 8,I., prof.(Arkhangelsk, nab. Stalina, d.93, kve6);
EALASHNIKOV, R.N,

Evaluation of direct ptmntures of the thoracic sorta. Vest.khir, -
86 no.3:60—66 Mr *61, (MIRA 1423)

1, Iz kafedry rativnoy khirurgii (sav, - prof. S.I. Yelisa-
rovskiy) Arkhagg:l‘akogo meditinskogo instituta.
( AORTA~-SURGERY) (PUNCTURES)
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USSR/Diseases of Farm Animals. Noninfectious Diseases R-2

Abs Jour : Ref Zhur-Biol., No 2, 1958, 2765
A N o
Author * : Muzafarov K. F., Kalashnlkov P, S., Muromtsev K.B
Inst : Stavropol' AgricultuTra
Title : On the Problem of Enzootic Ataxia in Lambs

Orig Pub : Tr. Stavropol'sk. s-kh, in—ta, 1956, vyp 7,
393-400

Abstract : Outbreaks of enzootic ataxia ( ZA) in lambs oc~-
curred in Northern Caucasus on farms with simi-
lar natural-geographic and soil conditions and
with poor and single-type vegetation. In flocks

. favorable to the development of EA the suthor
found a large number of ; ewes with anemia and dis-
turbed metabolism., In these flocks the lambs were
born weak or underdeveloped either with symptoms
or without symptoms of EA. The author regards BEA

NSRS AP AR | PSR LM BAERALS _ﬂlf
RECN S SNEPT A P 0K | B e Tl ot an R B iR s s KR 1 31
STy TG BTY T E I O e Staitisiabsill
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BELYAYEVA, V.A.j ZAKHVALINSKIY, M.N.j ZIMINA, T.D.y DEMINA, T.N.;
KALASHNIKOV, P.V,5 NAGORNAYA, Ye,F,; NAGORNYY, G.I.; TITOVA, T.P,

Adsorption properties of Gymyl' argillites, Trudy DVFAN SSSR.
Ser.khim, no,7:18-25 165,

(MIRA 18:12)
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KALASHHIKOV R.N

T of scular suture in a growing body. Khirurgiia 33
nI;?ngzgéB b 157, (MIRA 11:4)

1. Iz kafedry operativmoy khirurgii (:av.-prof. s.I. Ielisarovekiy)
Arkhangel'skogo meditsinskogo instituta.
(BLOOD VESSEIS, surg,
exper., suture, fate in growing vody)
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TELIZAROVSKIY, S.1., profes KALASHNIKOV, R.N.——

‘Comments on lumbar aortography. Khirurgiia 37 no.5316-21 '
My '6l. (MIRA 14:5)
‘1. Iz kafedry operativnoy khirurgii (zav. ~ prof. S.I. Teliza- ’

rovskiy) Arkhangel!skdgo meditsinskogo instituta.
(AORTA-—RADIOG HY) ( ANGIOGRAPHY)

l

1

!
i
4
1
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KALASHNIKOV, R.N, (Arkhangel'sk, prosp. Vinogradova, d.160, kv.7);
DEMIDOV, G.I. :

Some physiological reactions observed in metal osteosynthesis,
Ort. travm. i protez. 23 no.10:131-34 O '62.
(MIRA 17:10)
1. Iz kafedry operativnoy khirurgii (zav,.- prof. S.I. Yelizarovskiy)
Arkhangel'skogo meditsinskogo instituta,
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The present and future of vocational snd technical schoolss
Prom.koop. 13 1n0.2525-26 ¥ '59,

(MIRA 12:4)

1, Zemestitel! direktora proftekhshkoly, g. Stanlslav.
: (Stanislav-~Cocperative societies)
(Technical education)
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K.MASHNIKOV. 8.

PSP

Students of a tschnical lchool at practical work. Pram.koop.
13 1no,9:31 § '59, (MIdA 13:1)

1, hmestitol' direktora Staaislavs!my proftekhshkoly .
khudoshutvennoy mobeli.. g.Staniglav.
(Bdncation. .Cooperptive)
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KALASHNIKOV, S.

Here they train master worksrs. Prom.koop. 14 no. 9:6 8 160,
- (MIRS 13: 9)
1. Zamestitel’ direktora profesaioual'no-tekhnicheskogo uchilishcha
khudoshestvennoy mebeli, g. Stanislav,
(Stanialav--Vocational education)
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<« KALASHNIKOV, 5.

——

This is the way %o operate. Voen.znan. 36 no.ll 3‘3- H'604 :
" (MIRA 13: ].1) -
1. Chlen komiteta Veensyusnogo ordena Krasnogo Znameni .

dobroval'nogo obshchestva sodeystviya armifi, aviatsii 1 : j
flotu; zamestitel' direktroa proftekhuchilienchs (g.Stanailav)

(Stanislav-~Life saving)
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RAKOVITSA, Yu., MASLOV A.. KALASHNIROV S. (g Stanlslav)

Letters to the editor. Voen. znan. 37 np.ll:25 N *él.
(MIRA 14 11)
1. Chlen Dobrovol'nogo obshchestva sodeystviya armii, aviatsii i
flotu, g. Kitsman', Chernovitskoy obl. (for Rakovitsa). 2. Nachal'-
nik rayonnoy shkoly grazhdanskoy oborony, pos.Ordzhonikidze, Tash-
kentskoy oblasti (for Maslov).
(Military education)
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32;'?AUTH0R° Kalashnlkov, S. (Lt. Col.)'v;';'» _ ‘% S | A

‘.;TlTLE. Methods of quality control through the use of lnstrumentatlon. 2. Color .
idefectoscopy »'-- 4 . ; . -

N

"SOURCE' Avlatslya I kosmonavtika, ‘no. 6, |96h '85-90
TOPIC TAGS: quality control flaw detection. defectoscopy, defectoscope DMK=4

. ' ABSTRACT: . The author describes the essential features of the color flaw detect!on.;
"method which is widely used In the aviation industry for the quality control of = i
Iparts manufactured of non-magnetic materlals. A liquid, having high penetrablllty';

:and colored bright red, is applied to a surface which has been cleaned in advance. '
. Under the influence of the capillary forces, the liquid penetrates into the niarrow :

o ' surface flaws of the part. The excess liquid is then removed from the part, fol-'

. .i lowed at once by appllication of a white developing dye which adsorbs the Ilquld

”'nwhich has -entered the cavity of the cracke After a certain period of ‘time, against

ia white or light-pink background, a.red outline is formed which Indlcates the
 location of the fault. Two separate control arrangements are shown dlagrammatlcal-
; ly in the article and fully discussed. The author analyzes the different types of
élegvs and defects which can ‘and” cannot be detected by thls method, conslders :
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- sensitivity and rellability factors,and describes the process to he followed In @

: the manufacture of standard samples to be used In estimating the sensftivity of :

. the dyes and liquids used in the method. Methods for removing accumulated contamis -

_nation from the cavity of the crack in the working standard are discussed (super=

. sonic bath In an environment of acetone or some other solvent, etc.). Techniques .

; are suggested for determinlng, during such a cleansing process, the quality of

! both the penetrating liquid and the developing dye previously used with! the stans

. dard, The problem of the "'keeping properties" of liquids and dyes and of the

. possible restoration of these properties during field conditions is also taken up

. briefly in the article, as well as considerations relating to the preparation of

. the surface of parts to be tested.  Several methods for removing contaminants

' (fatty substances, combustion products, etc.) are analyzed (gasollne washing,

i heating, compressed alr treatment, anodizing, etc.). The author concentrates his

" attentijon principally on anodizing for_the preliminary preparation of heat-resis=~

~ tant materials and alloys and presents a number of Interesting details and sug- . .
gestions with respect to this method. Varlous techniques whilch may .be used in the

actual application of the penetrating liquids and developlng dyes, depending on. K

the area to be tested, the type of materials used and the nature of the suspected

flaws, are analyzed from the point of view of their suitabillty under different

- operational conditions. There Is a similar consideration of the problem of the
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154534411201

-KALASHNIKOV, S. (Rogatinskiy rayon, Stanislavskoy oblasti)
ALASHNIROTs S, W0

) line. Mest.prom.i lthud.promys. 2 no.2:26 F '6l,
In the front P ( 1‘&:1})

(Stanislav Province--Oy)sum)
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K I.a.SrI‘iIhﬂ‘l ey petpolkovnik
Mathods of instrument checkirz, Ffart 2:Coler nef‘echescopy. :
Av 1 kosm, 47 no.6:85-90 Ja '8, , (HIPG 17 7)
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AUTHOR: Kalashnikov, S. 50v/27-59-1-30/31

TITLE: The Right of Honor (Pochetnoye pravo)

PERIODICAL: Professional'no-tekhnicheskoye obrazovaniye, 1959, Hr 1,
p 3 of cover (USSR)

ABSTRACT: In honor of the 21st Congress of the USSR Communist
Party, the students of the Stanislavskaya professiohal'no-
tekhnicheskaya shkola khudozhestvennoy mebeli (Stanis-
lavskay Technical Art School) have opened an exhibition
showing "art" furniture. Recently, a similar exhibition
was arranged in Kiyev, in which the above mentioned
school also participated.

Card 1/1
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H: omemiaq by 8 Kalashnikov; b glé
oﬁ}s (head, P;of P. V. Sipovskiy), Leningrad State Order of Lenin
Institute for the Advanced Training of Physicians imeni
S. M. Kirov, Vestnik Khirurgii imeni I. I. Grekova, Yol 78,

No 6, Jun 57, pp 110-112

The case history of a 32-year-o0ld pa.tient suﬁ‘ering from pulmonary:
-iﬁtuberculosis and subjected to genmeral hypothermia is de:scribed. Pogt~:

‘operative symptoms were disturbances of renal circulation of a type closely
f:ﬁin to acuzzpdiffused glomerulonephritis, leading to urenia - and termiu&t— :
ing in the death of the patient. Histological studies of renal. tissue
‘revealed significant changes in Bownan's capsule, erythmcy*ps in renal o
_,camals, amlother serious - aamages inrenal capillarie , N a

This chservetion is of interédt for 1t indicates that ra s
ciency may be'a complication L‘ollowing the use of hypothmmu.. { )
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GOLUBBY, Sergey Gordeyevich; KALASHEINQX, S.A.. redaktor; ALTUZ!YEVA, A.M.,
redaktor izdatel'stva; KONYASHINA, A., tekhnicheskiy redaktor

[Water supply for fire-fighting purposes on colledtive and atate

farnms and at machine=-tractor stations] Protivoporharnos vodosnabe

zhenie kolkhozov, sovkhozov 4 MTS. Moskva, Izd-vo Ministerstva

kommunal'nogo khozialstva RSFSR, 1956, 126 p, (MLRA 10:1)
(Water supply, Hnpral)
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KALASHNIXOV, S.A.

Problem of eosinophilic granulomas, Arkh, pat, 22 no. 63173-75
160, . : (MIRA 14:1)
(EOSINOPHILIC GRANULOMA) 1
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SHAMOV, V.N., prof,; KALASHNIKOV, S.4. (Leningrad)

on' benign neoplasms, Khirurgiia 36 no.lo: -
m%;ggn‘g egg?neration of g pla ( S3e1)
(CANCER) .
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ALEKSANDROV, N.N.; _KALASHNIKOV, S.A.

{ the T
£ £ a benign tumors of the stomach (from _ |
mi:'rO\gﬁ.oVop.onk. 7 HO.2378"81 161. (MIRA 14:5) .
(STOMACH--TUMORS)
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NECHAY, AL, (Leningrad, ul, Smirnova, 8; kv.53); KALASHIIROY, Sef.

Morphological changes of the papilla duodeni qejor uz & sign
of stenosing papillitis. Vest. khir. 92 no.6:19-25 Je '64.

. (HIRA 18:5)
1. Iz fakul'tetskoy khirurgicheskoy kliniki imeni Fedorova ) , o~
(nachal'nik - prof. V.M. Sitenko) Voyenno—-medit.s.insl-:oy ordera .
lenina skademii imeni Kirova.
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lavean as suture and ligation material. Yos (MIRA 18:5)
79-82 F 165,

Kirova.
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: Apparatue for the atudy of the diffraction of slow elvc: !
s trons at diffevent temperatures, . 8i: Qe kv, J. :
s Expd. Theweet, Phys. (A1, 8. 8. R 9, LTI - - ]
K describes an app, for the complete shnly of the T«n- -e0

~ distribution of soattered electrons fog vatious trmps,of the }
cattering crystal from 800 10 WK, The niax. devlation -00
feom the mean intenaity does not excenl A%, Influenee
ol the temperature on the diffraction of slew electrons
{rom & sllver mene . N, Q. Kabohuihov ant 3 1.
Zatisha, - J5éd, 140K THLI0M0), - Hrom e Mreneiite on

Conle L Lo}ets

A

. TAN. 00 ML
1)
[ ]
[

the intensity of the various beanis of slow electzome (il
; fracted from the (001) face of monocrystalline Ag at vari- u0®
ous temps. 290 to B40°K., K. and Z. find that the 00
thermal oscillations causing the scalteriug are aniwtonpic. . A
The cqriv. intermal potentials for the beams ate, yesp. ; 0@
004}, 10 e. v.; (008 L, 0.58; (008],13; end [015], Ve v, : 5“..-
The mesn vibeatioma! shilt is (#%)"» = 0,152 A at MUK : b
the lateral oscifiation is grenter than the vertical. Tbe : 12@@®
1 diffreetion of slow cleettony cantot te treate . , : 00
sronteirie volume effeet, v.H i i 400
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KALASHNIKOV, S. G.

"The Influence of Thermal Movement on the S.rface 9:attering of Light in Crystuls,t
Zhur. “ksper. i Teoret. Fiz., 13, Nol 7-8, 1943; (Lab. Molecular % Thermal
Phenomena, Physics Inst., Moscow St.te Univ., -1943-+)
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KALASHNIKOV, 3. G.

"Impulse Zmission of Oxide Cathodes,” Zhur. Tekh. *iz., 16, No. 12, 1946;
(Mbr. Central Sci, Reaearch Inst., No. 108, -1946-.)
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KALASHIKOV, S. Go-

404. -Formation of varrier.layer
s sov and P ;
951} In Russian.
-According to Davydov's

rectifying effedt is to be
a semi-conductor by a contact field,

negative votential ig superinnosed.
. metals, i.e. lgond Sb, and dlso on Zn.

]

B . and A F.. Jﬁffe

- by welding.

esgential.

. compounds. B. F. liraus

A ytrivrex

o AAELLASRALIOL . . ..

e e e S 7 S ST

8 in aiibx" 5 by.m

and Schottky's ‘theories. the exnlanation of the, -
found in the.ct
The
must correspond to the netal with the lowor vioric fundtion,’on.which a
Thi=

gyrvature of tho energy

The intermetnlilie:compounds of .-
these metals, 1z-Sbs and ZnSb, have high resistivitygmnd‘n@yfbe obtainsd |
tg theory ol
in the rectifying phenomenon the erntack of,two_semi&onducpdrs:of'difﬂerentf
charucher of. semiconductivity (eloctronic and hole-deiconuuctiviﬁy)jis ‘

Thcse'pronositious werc eonfirmed on thc‘said'inte:mctallic SR

“3' - :‘i‘:-.‘ :
£ cliprical compaund
SR, 81, 189-34 (Febiy .

_ zones of
direction of current DasSsagd

was demonstiutod on suitablo

solid rectiliers states that:
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USSR /Physics - Semiconduictors FD-3118

Card 1/1 Pub. 153 - 17/2b

Author : Kelashnikov, S. G.; Penin, N. A.

Title : Inflﬁéﬁce of frequency upon the rectifier properties of gemiconductors
diodes in the case of small veriable voltage

Periodical . ghur. tekh. fiz., 25, No 6 (June), 1955, 1111-1123

Abstract : The authors show that the frequency dependence of rectified current
in semiconductor diodes with high degree of ionization of admixtures
and considerable electricel conductivity of the semiconductor ‘which
are operating at small alternating voltage can be explained by the
existence of a capacitance of electron-hole trensition due to both
injection of charge carriers and also displacement current. They’
obtain simple expressions for the limiting frequency and frequency
dependence of rectified current for various regimes of operation, and
consider the influence of the characteristics of the semiconductor
upon the frequency properties of the diodes. He thanks V. L. Eonch-
Bruyevich for discussions. Five references, including two USSR:
A. I. Gubanov, ZhTF, 22, 1952 and 23, 1953.

Institution :

Submitted : Tebruary 15, 1955
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im.u Qun electrode wmm wwm uum.um of mb ommm
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same. time the resistance of the valve layer in-

,ﬁ oreases and the rectifying properties mmwm&»oumnm.,.

220T88

~
e

3

r
Vy O

SHHTKG

KALAS

CIA-RDP86-00513R000620020003-8"

03/20/2001

APPROVED FOR RELEASE



CIA-RDP86-00513R000620020003-8

"APPROVED FOR RELEASE: 03/20/2001

FET R PSRN DRI 6 LS IR SRR 10

S cmmmxmwoﬁﬂ»nﬂnw mauuu«nﬁaa o».

o .ﬁanu.ugoo of zunwwn n..n E.w& annn.an,« uaaa&«e. in
T B PULEE mﬁ.@?: I ‘w "Ignatiyeva; ang m. G

o quwri. mww»wgboo of thin wires ow mo“_.w.. a»u..qun.

:| ;... eurrent pulses of duration of the order of tens..
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copper, platinum erd tungsten was studied for

u@ﬁﬂ@mmnoﬁm and for current wnum»ﬂmm ap o
A/sq cm, depending on energy introduced -into
.Eua vires. It was found that in the case: oﬂ mowm.

b4

~that down to low currents. In case of .Eba _
and tungsten for current densities over 1°10°A/sq
cm the resistance increases rapidly. The rise in-
creages with a lowering of Ytemp. Indebted to g
H. ¥. Sobolev and N. A. Pekar. "Received 20 Jul 51. !

!Gaa« and copper ipo resistance no»unum.ou &.ﬁw

KALASHNIKOV, S.G.
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~ results oObtained by Granwelle @nd Hosarth (cf. Proc |

USSR/Physics - Semiconductivity  May 52

RS Y

swnwmo.n owmcﬁmmoa ‘on Type of Electric n.oum:ad»ﬁwuw
bﬂ-.mmsubobmbb&ouu._..w.;e.,,‘ﬂmpmm.gwof;.w«m.“.Mm.. B
Pokrovekiy, Res Inst’ of Phys, Mosdow State U

"Zhur Tekh Fiz" Vol XXII, No S, pp 883, 88k

Degeribes results of measuring thermoelectromotive
Lorcs. in variocus-samples of electron semiconductors.
In ihe case of fine-pressed powder, the electron

¢ond chenged intc hole cond. These tests clarify .

L T T iy S

Phys Soc, 64 B, 488, 1951) who observed change of

KALASHNIKOY, S. G.

sign of cond during polishing of surface of lead ,

wﬁw»mmmbmmmgm.ﬁg.Hma.«mu.&oagm&&ouyuml
ceived 6 Feb 52, , .
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KALAGHM DS oY 5. & .
IVERONOVA, V. I.; KALASUHIKOV, 3. U, YAROVLEV,

Physics

~Course in general physics,  Vols, 1-3. Ye,.. 5S¢ Frish, A Tnereva, . .. i. .
‘Reviewed by V, I, Iveroncva, 3. G K;lashnikov, Ya. Y'xkovh:v. .>0v. kniga N .

2, 1953

Monthly List of Russian Acce’ssions; Library of Congress,; June 1953, '.Incl".E o :
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GRIGOROVA, V.A., redaktor; MURASHOVA,

[(Blectricity] Blektrichestvo, Moskva, GQos. izd-vc tekhniko~-teoret.
lit-ry, 1956, 66 p. (Chshchii kurs fisziki, vol.2) (MIRA 10:2)
(Blectricity) v
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Abs Jour : Ref Zhur - Fizika, No 4, 1957, Fo 9709

Author :_gglragl—lggnl,_&ﬁw—

Inst : Kot given .

Title . Recombimtion of Electrons and Holes in the Presence of
Traps of Various Types.'

orig Pub : Zh. tech. fiziki, 1956, 26, No 2, 241-250

Abstract . The author comsiders the case of absence of equilibriuwm bet-
ween the electrons and the conductivity band and the holes
in the valence band and the electrons (holes) and traps. Tae-
re are several types of traps (with different cross sections
for electron capture). Direct exchange of electrons between
traps is excluded. The concentration of the non-equilibrium
carriers is considered small compared with the majority ones.

~asratewd dar AP +thao
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KALASHNIKOV, S. -DR.

a 11 comportamento in frequenza dei dlodi al' germanio per bense'
tenaioni alternste" a paper submitted at the Third Internotionsl Congress and
Exhibition of Electronics end Nucleer Energy, Rowe, Itely, 22 Jun-7 Jul 57.
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AUTHORS Kalashﬁ;kov S.G.,L'vova,Ye.Yu.,Ostroborodovajv.v., 57-9-1/4q
TITLE ¥ical Properties of Germanium with @n Admixture of Zinc.

(Elektricheskiye svoystva germaniya s primes'yu talnka.nussian)
PERIODICAL Zhurnal Tekhn.Fiz., 1957,Vol 27, Nr 9, pp 1925-1930 (U.S.S.R.)

ABSTRACT The influence exercised by zinc admixtures upon Hall's mobility of
holea,the drift mobility of electrons, and on the recombination ve-
locity of nonsbalanced electrons in gercanium is investigated. A
comparison of the results obtained for Hall's mobility of holes and
the analogous data for once charged centers shows that the amount
of mobility is about proportional to the square of the charge of
dispersing centers. It is stated that the alloy of germanium and
zirc causes no effective recombination centers, for which reason
zinc is a good aloying element. for the production of hole-germanium
withlow resistance but with a long life of the eleotrons. it ia
ghown that the upper limit of the oross section for sinc-atom-re~
combination in electrons does not exceed 10-19 cm2.

There are 3 figures, 1 table, and four Slavic referencea.

ASSOCIATION Moscow State University.

(Moskovskiy gosudarstvennyy univeraitet.)
SUBMITTED April 68,1957 '
AVAILABLE Library of Congress.
Card 1/1
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___KALASHNIKOV, S. G.
Institute of Radio and Electronics, Acad. Sci., Moscow, U. 5. S. R.

x "Studies of the Recombination of Electrons and Holes in Germanium.”

paper submitted at Intl.' Conf. on Semiconductors,(IUPAP) 18 - 22 Aug 58,
Rochester, New York.

Abstract available.
Treavitten /- 3413737
s/
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~2-16/32
AUTHORS 3 Kurova, I. A., Kalashnikov, S, G 57-2~20/3
* e e T e e
TITLE? The Ionization Energy of Blsmuth and Thallium in Germanium Energlya

Tonizateii vismute Talliya v Germanii)

PERICDICALS 7hurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 2, pp. 256-258 (U33R).

3 3 Tavad with
ABSTRACT: The temperature-dependence of the resistance of1 ezmagx;n;lal:giaqw;;in;
bismuth and thallium at a concentration of ']:10 o 6. om e
vestigated here. The measurements were made in a eryostat WJUn}?.{QZ:n:;
which was connected with the sample by & quartzqnonocry§ta},rT1u ;»Jﬁ:
rature varied from L,2 to 20°K and was controclled by meins of afnf
thermometer with an accuracy up to l°/o. At more than.’! K‘.?n.etr:“;\w
ce was measured with the aid of a highly res?stivg pote?tguzi:fr)l
ding to the compensation mebhod. ‘\‘;'elcie<l-<>xx.-‘%.1n-‘\‘;pneres \cono;.;;z-;;c "
ter 0,2 - 0,3 mm) served as potential probes. At lover temperaturss ihe

~

1 ) rone )i - 2 o
resistance was determired hy means of the electr oneter 3U Y - 3 Giw

perison with a standard resistance. From the specific resistence .

temperature curves is to be seen that tk.xe measurfaments accfordiizg E:;; @

compensation method yicld the same gradienlb as the elf(jtrumf rin ;:h

surements and that a change in the length of tlie samp.mrdoe: r;.oq.'&fu{-lécﬁ
Card 1/2 any influence upon this gradient. the fermula from reference 2 was UBSL

»
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The Tonization pner

EY of Bismuth ang Thalliuny
in Germani .,

S7-2-Y5/22

ergy & for the samples of the putyps,
From the values s Summarized in a table, for the lordzation energy gx
antimony and ging i

, 3 to be geen t."nat;'they apree with the data given in
publications (0,0097 ev in reference 1 apd 0,03 eV in reference 4y,
ionization energies in bismuth ang thallium lie ne

ar the icnization a=
nergies of other elements of the 3rd and Sth with a high digtribitien

i ! ith 2 dife
Ce the ionization-enerey (ak
ons(holes) and do net distury
local levels, The present,
opic-Laboratory of the Shats
The work was advised by 4, I, Shaltnikov, v, G,
Alekseyeva placed the gamnples at the authors? disposal.

There are 1 fizure, 1 table » and 6 references,
ASSOCIATION: Mosecow State Uni_veraity, Physics Department,(L{oskovskjy gosudarstvennyy |
univers.tet, Fizicheskiy fakuXbet ), None Sovdet
SUBMITTED: July 1, 1957, |
AVAILABLE? Library of Congress,

Cerd 2/2 1. Crystale-Ionization g, Blsmuth 3, Thayyjum

20020003-8"
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, Investigation of the Photo-Magneto-Blectric Effect as 0 57-28-7-4/35
a Method for the Determination of the Volume Length of Diffusion in Germanium

part of the sample (Bo) and the PME-voltage (V) were neasured.
| Bo was measured in separate experinents with the aid of sound

devices and a potentiometer. The experiments;showed that in
~ the case of semples with sdmixbures the PME-voltage of the 47
illumina%ion ig proportional up to its me-cimum value (~1.16
pairs/cm® sec. ). In the case of gamples uf the sameé kind &
disturbance of the linear dépendence'waé‘obsbnved_at,u10167
pairs/cm2 sec. Afterwards the PME=-voltage wasg almost.indeandent
of the illumination. The PME-voltage wap proportional to the
totel number of photons. The experiments showed that a strict
proportionality dominates between V and the magnetic field’
strength H. In the case of a change of direction of the field V
maintained its value Tt changed; hoewever, its sign. This points
to the sbsence of noticeable quadratic of fects. The method
mentioned was compared %o the photoelectric method (Ref 31) and
jt is shown that the results of the two nethalg agree gatis-
factorily. The method given 'has moTeover the following udvanta-
ges: it does not subject the contacts to considerable weals it
Card 2/3 permits to carry cut measurements of very smnall diffusion lengths

- - ' —
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 KALASHNIROY, S.6.; 7ISSEW, K.P, (

oyed with aluminum, Zhur,
58. (MImA 11:10)

Volume recombination 11;
tekh, riz, 28 no.9:1t)9¢)--]g.;;;III ;iu'. ;11

loMeskevsidy gesndaretvennyy -
Kafedra poluprovodnihv? universitet, Fizicheskiy fakul'tet,

‘(Germanium-aluminum alleys--Blectric Propertien) (Sauconduotirl)
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ALEKSEYEVA. V. G., KARPOVA. 1. V., KAIASHHIKOV, S.G.
Effect of their concentration on the lifotime of elactrons and holes
in germanium. Fiz, tver. tela 1 no.4:529-534 '59. ,
{MIRA 12:6)

1,Institut radiotekhniki i elektroniki, Moskva,
(Germanium)
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ZEDANOVA, F.G.; KALASHNIKOV, 5.G.: HOROZOV, A.I.
Effect of temperature on the rate of recombination of elsctrons

and holes on copper atoms in germanium. Fiz. tver. tela 1 no.b:
535-544 '59. . (MIRA 12:6)

1,Institut radiotekhniki 1 elektroniki AN SSSR, Moskva,
(Copper) (Germanium)

SR MR A | £ i Tl
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mms;mlxov. S.G.; TISSEN, K.P.

) LRecombination of electrons and holes on nickel atous in germanius,
iz, tver. tela 1 no.4:545-552 '59, (MIRA 12:6)

1,Moskovskiy gosudarstvennyy universitet, Pizicheskiy fakul'-
tet.

(Nickel) (Germanium)
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,
AUTHORS: . Kalashnikov, S, G., Morozov, A. I. S0V/181=1"~8-23/32
= . ————— R
TITLE: Temperature Dependence of the Eleoiron Capture Coefficient in

the Case of the Medium Level of Copper in Germanium '
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1294 - 1296 (USSR)

ABSTRACT: The authors investigated the temperature dependence of the cap-
ture coefficient of level Cn2 by measuring the temperature de-

pendence of electron lifetime t in sufficiently alloyed p-type

germaniumfbamples corresponding to the flat section on the con-
centration dependence of lifetima. In this case (i.e., with

small equilibrium perturbation, low trap concentration

T = (lwnz)"1 holds, N denoting copper atom concentration; Cpo

temperature dependence is ascertained direotly from the tempera-
ture dependence of t. For this purpose 10 germanium crystals

(hole concentration between 3.1014 and 1n1016 cm-3) alloyed
with gallium and boron were inveastigated. Aftar copper injec~
tion lifetime decreased to about 1/10 to 1/20 of its original
value; it was measured in a cryostat. Eleotron lifetime was
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Temperature Dependence of the Electron Capture Coefficient 'SOV/181-1-8-23/32
in the Case of the Medium Level of Copper in Germunium

determined by simul taneous measurement of the: photo-electro~

magnetic effect and photoconductivity as well as by the method
‘of steady photoconductivity. In the lattei cape the temperature
dependence of the surface recombination rate was also measured
in order to estimate the respective correction. The typical

lifetime-versus=temperature curves plotted in a graph show that
the capture coefficient C n2 slightly decreases with decreasing

temperature, This result does not agree with: thcse of R. Ba.um
et al, (Ref 4). The temperature dependence determined from the
curves of the photomagnetic effect can be desuxibed by ‘the re-

lation S —vT 2. In all samples the limit of lifetime hae bgen

attained already at room temperature. Hence, the recombination
level is probably at least 0.32 ev apart from the valency band.
The absolute value of the ocapture coefficient at 300°K was

c, 10 ondsec”! with a mean apread of + 15%. To this

value corresponds the capture crozs seation Sn = 1.5.10 WU/ ’
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AUTHORS: . Kurova, I. A., Kalashnikov, $. G. \ e :
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TITLE: On the Electrical Conductivity of Germanium tt' Low i'emper-;

atures

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Kr 9, IP 1476 - 1479 (U$SR)

ABSTRACT: The anomalies occurring at low temperaturea- in gei‘man;ﬁnlith

impurity concentrations ofn,1015-1018/6m3, had already been

N investigated earlier several times, as briefly shown in the

: introduction. The authors investigated 'gigh-ohmic n~ and p-
type germanium samples with 3.1015/0111 and: antimony-alloyed

germanium samples '1thzv‘1.1014 - 5.1015/cn5; they measured
the Hall constant, the resistivity and the change of resi-:
-8tance in the maenesic field. The prepaxration of the samplas
is described. 'ns"voltage was measured by a Compton electro-
’ meter, The fieid inside the samples did not exceed 0.2 ¥/oa
and was for all samples within the range of validity of
Ohm's law. Half-constant and change of resistance in the
magnetic field were measured at field strengths up to
350C oersteds. Figures 1 and 2 show typical curves for - LI/
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On” the Electriocal COnductivity of Germanium at Low | . 307/181 -1 '-9-29/51
Temperatures . ) .

: autinon.y-alloyed gam lea (the cl.aramteristios of the aample

" are given in a table). It is shown that. ror ‘all samplig bho

" law of resistance growth changea at about 4 K3 the active
ation energy drops from,a value of ~ 0.01 ev. (1mpurities of
the ¥ group) to ~ 5.10° 4ev in high-o)mio eamples. The' temper- '
ature dependence of the Hall constan: and theichange of P
resistance in the magnetm field of ua.mples with an: impurity

conoentration ( 1.5: 101%1: deviates strongly from: the’de-
pendence for samples with high oonoettrations. The.. Kall conn
stant has no maximum for high-ohmio tamplea and: changoe by: .
approximation after the same law as the resistance. Inithe o

" range of 500 =.5000 oersteds it does not depend. on the imagne- - - §
tic field. For low-ohmic samples the saue ratios were foumi
as already established in refegences 1+8. The Hall mobilit.;
/I-=B/Q is of the order of 1 v.sec for low impurity con-
centration samples at T{ 4 K. 'l‘he results obtained show that
in high-ohmic germanium with impurity concentrations

1\/1015('::11"3 and lower at low temperatures the wealk condﬁcti:v:lty :

Card 2/3 is conserved in the ground band; in the samples investigated

T3
bt i gl el
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TITLEs

PERIODICALs:

ABSTRACT

Kalashnikov, S. G., Tissen, K. P. sov/18t-1-11-21/27 -

Capture Cross Seotions of Eleotrons and Holes for Nickel and
Germanium Atoms

Fizika tverdogo tela, 1959, Vol 1, Nr 11, pp 1754-1757 (USSR)

The germanium samples (K-type) were prepared by V. G,
Alekseyeva. Germanium was alloyed with phosphorus. Niockel
was added by diffusion at 520°C (nickel concentration

~2.1012/0m3). The 1ife period was established by once
measuring the photoelectromagnetic effect according to
reference 1. The photoeleotric conductivity was also
measured according to reference 1. The ratio £ (Hall - |
mobility ¢ drift mobility) was caloulated according to the
data in reference 3 and it is (in the temperature range
investigated) between 1.1 and 1.3. To eliminate the
disturbing effect of adhesion, the light intensity waas
incroased, There is an intensity at which adhesion completely

disappears and at which the injeotidn levels -%-9- are still
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Capture Cross Sections of Electrons and Holes for S0V/181-1-11-21/27
FNickel and Germanium Atoms.

very small, In this case the recombination is practically
caused only by the nickel atoms, This proves that even
nickel-ions with negative charge are no sdhesion centers for
holes., Figure 1 contains a graphical illustration of the
injection levels for various temperatures, They are

maximum values, because they were measured for high-ohmic
semples, Figure 2 illustrates the temperature dependence of
the life period T of 6 samples with varying concentrations
of the electrons n, which are in equilibrium, The ocapture

cross section SP (= 2.107 4cm2) was determined from the

-1
dependence 't‘p°2 _(N v S ) y Where T po2 %€ the

1
threshhold. values summa.rized in table 1, v = 1.3, 1O7cm sec ,
and N is the nickel concentration, From the foregoing the

oa.pture cross section of the two nickel levels was oalculated
-using the dsta from reference 1:
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Capture Cross Sections of Electrons and Holes for Nickel 80V/181~1-11-21/27
and Germanium Atome

s.
sn1 (low level)c: 2.10'1 5cnne, -591'—"-7.5. The oross sections
) : n2 v
sz, Sy @d S, do pragtically'not depend on the
concentration of the charge carriers, which are in
equilibrium, nor on temperature., Contrary to (1) f was
- taken into consideration in the calculation of the cross
section. Finally, it has to be mentioned that in

reference 9 Sn1 < .?:n2 was observed, while in the present
study it is S 4 > S ,. This discrepancy has still to be

clarified. There are 2 figures, 1 table, and 9 references,
3 of which are Soviet, ‘ '

ASSOCIATION:  Fizicheskiy fakul'tet Moskovskogo gosudarstvenhogo

universiteta (Physics Department of the State University,
Moscow) ‘
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AUTHORS : Kalashnikov, 8. G., Konstantinesku, X.
TITLE: On a Possible Method of Determining.the Capture Cross Seotion

Ratio of the Recombination Centers in Semiconductors
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, pp 1763-1766A(USSR)

ABSTRACT: In the present paper the authors describe a mathod of deter-

oo mining the capture oroas section ratio of recombination centers
(traps) in semiconductors. The method is based on the measure-
ment of the temperature T and the eq'uilib‘rium'conoentration?ot
electrons and holes (no, P,) at which the lifetime t of the-

surplus (nonequilibrium) electrons and holes is independent
of their respective concentrations (injection lavelag. TV must
further be assumed that the trap concentration is sufficiently
low (8p=én), the messurement can be oarried out under steady
conditions, and the capture cross section concentration is. in-
dependent. If this is the case, the capture orocss section oan
be described in terms of T, N,y and p . If (a) the trap.is able

to capture one electron:only, t is indepgndent of the injection
Card 1/3 level x = p/(n°+p°) ifn, -p, = y(no-p1), Y ™= cp/cn . Qp/(:n -

i
L
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S07/181+1-11424/27 ;
On a Possible Method of Determining the Captuire Cross Seotion Ratio of the
Recombination Centers in Semioonduotors ‘

= Nun’p =N <v8 ) ’ where N denotes the conoentration of ,
traps, « P the capture coefficient for eleotrona snd holea :
respectively, v the thermal veloocity, S. D the capture cro.s
sections. n, and p.' are the oonoentrations of ‘the electro:xa and

holes in the zone, if the Fermi level coincides with the enex'gy
level of the electrons in the trap. Herefrom the following
conditions are derived: p! = nyy P} = Ypq. If (v) the txap

18 able to capture- several alectrona. the. complicated equationa
(3) = (6) are derived for the condition that t is independent
of x, Changes in T can be determined by measuring the current
of a shcert oircuit photoelement, the terminal 'layer of which con-
sists of the material investigated. Experimental conditions are
described in brief. A dilagram for p- and n-germanium is given

in figure 1 showing the dependence of the sghort cirouit cur-
rent on the light intensity for variouc iemperatures. 8ince ihe
temperature affeocts the character of the dependence of T on x,
one can establigh the condition under which ¢ is independent of
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- 8/181 60/002/008/057/045
- BO06/B

‘AUTHORS: Kalashnikov, 8. G., Kurova, 1. A. : Y\

PITLE:  Electrical Conduotivit ,c\af Gormanium at_Low femperatures

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, -
_ ppP. 1949 - 1950

TEXT: The present ‘article follows a previoua publication (Ref. 1) in '
which the authors gave the results of messurement of the resistivity,
the Hall constants, and the change in resistivity of Ge samples with 8b

impurities of 8. 1013 - 249° 1015 cm -3 placed in a magnetic field. Samples
of higher impurity concentrations (2.7°1015 - 2.9.10' 5) showed a typioal
impurity conductivity at the temperature of liquid heliumr. This is in

agreement with the resulta of other authora.: Further studies on sa.mples

of impurity concentrations of ~101 56’{3 ghowed that these sémples had a
remanent conductivity owing either to long-wave rays scattered in the
ingtrument or to thermal radiation emitted by tubes, The intenaity was
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Temperatures : o B0OO6
was estimated to be'v10-1°w/cm2. The accompanying figure shows typical
curves (g and R as a funotion of 1/T) of samples exhibiting such a re-
manent conductivity. These curves were recorded by a modified instrument

in which the effects of scattered thermal radiation were considsrably
reduced. The temperature dependences of the Hall constant and raegistivity
in the presence of this scattered radiation are shown for. comparison.

The curves differ considerably. After the elimination of the soattered
radiation, ¢ and R vary according to an exponential law with an activa«
tion energy of about 0.01 ev, and show no anomalies. The ‘change in re-
pigtivity in a magnetio field for the two casea is also %o be seen. In

the presence of this radiation, the Hall oonstant has no maximum, and
the carrier mobility calculated from ¢ and R retains ita high value in CX(
the entire temperature range. The .samples to which the data and curves
refer are indicated by 1~1 and 4-2, They show different bohavicrs which :
arc discussed here. Their composition 18 not given. The author thanks

A. I. Shal'nikov who made these experiments possible and gave him

valuable advice. There are 1 figure and 1 Soviet refaerence.

i
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AUTHORS : Kalashnikovi.s.,c., Mednikov, A. K.

TITLE: The Effeot' o_f Copper Impurity Atmo_sphere‘at Disloocafions
in Germanium Upon Recombination Q‘\ ; ,

PERIODICAL: Fizika tverd go tela, 1960, Vol. 2, l{q. 9, PP, ‘2058‘-2065’

TEXT: 1In the present paper, the results obtained in an earlier paper. {Ref.
1) ‘are checked, according to which copper .impurities center into interaction
with structural defects and reducé the recombination rate. From n-type
germanium single crystals copper was extracted by means of lead at .

1200-1500°C, after which known quantities of copper were: added to the ger-
manium. Measurements were carried out of the density Nd"of( the linear.dis-

locations (5-102_ - 2.,8!104 cm»_z) by counting the pores formed during etch-
ing (Fig. 1), and of the resistivity ¢ and the diffusion’length L. As

shown by Fig., 2 and Table 1, a maximum of diffusion length ocours at an
optimum density Nm of the copper atmosphere. At this point the effect of

. defects upon recombination is the lowest. It follows from Fig. 3 that with
Card 1/2 :
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AUTHORS
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TITLE: Adhesion and Recombinatlon on Many-»elecizr'on 'i‘rixpping Centers :
in Semiconductors 1 ' ; :

PERIODICAL:  Fizika tverdogo tela, 1960, Vol. 2, Wo. 11; pp. 2743-2752

TEXT: It was the aim of the authors to carry oul a thaoretical investiga~
tion of the kinetics of the trapping and recombination :of elsctrons and '
holes on many-electron centers in non-degenerate gemiconductors. Equations
are derived for the recombination rate and lifetime of electrons and holes
ander steady conditions in the case of an arbitrary concentration of
trapping centers with two energy ievelse The conditions necessary for
bringing about adhesion as well as the effect of adhesion upon the lifetime
measurement by different methods are studied. The thecretical investiga-
tions led to the following resulis: In the case of an arbitrary position
of the energy levels of the centers and an arbitrary position of the
equilibrium Fermi level, the adhesion phenomena are, like in the case of

.

simple centers, much mors strongly parked if the irapping crogé gection
card 1/3
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Adhesion and Recombination on Many-eleciron ° g/181 60/002/011/013/042

Trapping Centers in Semiconductors “B006/B0OS6

jevels and its temperature‘dependence. V. D. Yegorov is thanked for dis-
cussions. There are 3 figures and 11 references: 4 Soviet, 6 S, 1 British,
and .1 German.

ASSOCIATION: Moskovekiy gosudaratvenn y universiiet
(Moscow State University

SUBMITTED: June 3, 1960
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g, 4160 [3»0/,/003///37) B006/B05 :
AUTHORS: ' -KWMG Morozov, A. I. |
TITLE: Investigation of the Phenomenon of Adhesion on Copper Atoms .

in Germanium
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Ko. 11, PP. 2815-282Q

TEXT: The authors give a report on adhesion effects in copper-doped n-type
germanium, which were gtudied by the vae of steady methods. The photo~ . :
conductivity, the photomagnetic affact, and its compensation were investi-
gated, and the diffusion lengths were direatly measured. The authors endea-
vored to estimate the contribution of various factors to the production ef
adhesion in n~type germanium. It was found that adhesion is mainly due to :
trivalent copper ione forming ‘hree saceptor levels in germanium. These
copper ions have very different trapping ocroas geotiony for holes and
electrons. The method applied 1is yheoretlcelly desoribed id the introduo-
tion, and in the following some ezperimental data are given. The apecimens
which were no less than 20-50 diffusion lengths wide and no less than 4§
diffusion lengths thick, wer~ zxposed to white light (¥ > 72 cps)} the

~ Card 1/4
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on Copper Atoms in Germanium B006/B0

contact region was not exposed. 15 crystals alloyed with antimong or phosa-
phorus and having eleciron concentrations of 61014 . 441016 were. -

examined. The copper was diffused in at 520 - 6“000. The copper concentra- .
tion was determined by measuring the Hall conatant. The magnetic field was
chosen to be smaller than 3000 gauss, in order that (p(n )B/c) £ 1 re-

mained (p - mobility; ¢ = n /p ). The characieristic times wera determined
from the photomsgnetic effect (= EM)’ the photoconductivity (-:PC), and the
compensation of both effects (1 s and their interrelations with the car-
rier lifetimes Ty and 'tp were -3tudied. Theoretically, T, = TPC/TPEM’

~ 2
ToEM S T3 Tpg . =k T, and k = 1 + J . Fig. 1 shows 7 = f(1/T);

the curves may be divided into three sections: into a high-temperature
section where Z( 1 and Ty —;p. In this pection adhesion is low, and

= kTt T
p;

the lifetime deoreases with decreasing temperature. In the section of

medium temperatures Z >1, £ <1, T, >1p; T, increases with decreasing

temperature. In the low-temperature seotion, J > 1 and £ & 1 (f,- h /(n +n1)).

—
EETIH

i 2t
Tl TH sRERRE FTil

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000620020003-8"



R RELEASE: 03/20
s .

;v TRy I
B BT Foobire i N i Thir o tF Y7l

Investigation of the Phenomenon of Adhesibn  §/181/60/002/011/022/042
on Copper Atoms in Germanium o BO06/BOS6 : "

Fig 2 shows Tpe and TPEM

equilibrium concentration n, = 5--1014 cm'3 and the center congentration
¢ - 8e10"3cn™3 ' | -
N = 810 “cm “. Whereas ToEM ‘
" horizontal straight lines, the lines representing these two gquantities
at 100°K differ in their angle of inoclination, position, and :tendency.
Fig. 3 shows the adhesion factor as a function of light ‘intensity; k was
determined by a simultaneous measurement of Tq and TPEH; Fig. 4 shows

as functions of ligh intenaity‘for the electrcﬁ

'ahd_rpc at BOOOK form pérallel,kadjacent,

the effect of exposure on T, and ThEM’ and Fig. 5 shoms k = £(1/7) foi

two low-impedance specimens. The investigations led to the conglusion

that copper atoms in n-type germanium cause both adhesion and recombina-
tion. Consequently, no distinotion can be made beiween recombination and
adhesion centers. The ratio between the irapping cross sections for elec-
trons and holes for the top (third) Cu level was determined %o be 3103
at room temperature, and was found to increase with decreasing temperature..
The ocourrence of adhesion at increased temperature is related not only

to the temperaiture dependence of the trapping oross gections, but alao’

to the inorease of ion concentration with high states of charge. There
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KALASHNIKOY, Sergoy G.; AUEYEVA, N. G.; KARPOVA, I. V.; end LANDSHERG, E. G.

YRecombination Properties of Manganese and Cold in Gexmaniwa,"

Report to be submitéed for the Intl. Conference on Photooonduo“civity , 1UPAP,
Cornell University, Ithaca, N. Y., 21-24 Aug 1961.

Kalashnikovs S. G, - Hd, Semiconductor Group, Moscow State Unlv,
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TITLE: Distribution of nickel in the aystem germanlum—lead and its
interaction with structnral defects ‘

PERIOPICAL:  Fizika tverdogo tela, v. 3, no. 1, 1961, 954-229

TEXTs It is known that Ni impurity atoms in germanium benave Bimilarly ag ’
copper atoms. As, therefore, an interaction of copper atoms: with
structural defects (change in recombination rate) is kmown, such inter-
action may also be assumed in the case of nickel. A verification of this
assumption was, besides determining the Ni distribution coefficient in the
system Ge-Pb in the range of 625~ 850°C, the aim of the present paper. Thia
distribution coefficient had, as far as the authors knew, not been
determired up to that time. It is defined by X = X /X » where X_ is the

fraction of Ni atoms in the solid germanium alloy, and Xl is: the fraction
of Ni atoms in the germanium-saturated Pb;Ni melt. For determining X - the

Hall constant before and after introduotion of nickel Iae messured (at
Card 1/6
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temperature for 28 hr, the nickel hereby diffusing into germanium. The
following results were obtainad:

Number of initial after heating after heat after intro-
specimen specimen vith pure Pb treatment duction of Ni
625°¢ (28 hr)

I 0

14 .
15 N
6 . . .
17 1. 0.1 1.
All specimens had n-type conductivity. Numbers 14, 15, and 16 were nickel-
coated, while 17 was not. In the course of a further series of experi- ,
ments, the specimens were first ireated with pure lead (for the purpose of ‘7L

2
1
1
1.

removing Cu), after which Ni was 1ntroduced in doses (from Ph-Ni alloy
with known Ni concentration at 625° C). The resulis obtained are shown in
Table 3. They shovwed that small quantities of nickel may interact with
the defects, and that this interaction diminishes the effect produced by
lefects upon recombination. The nature of the defecta was not determined.

Card 3/6
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There'are 3 figures, 3 tables, and 9 referenceai 4 Soviet-bloc and
4 non-Soviet-bloc.

ASSOCIATION: Institut radiotekhniki i elektroniki AN SSSR (Institute of
Radio-engineering and Electronics, A8 USSR)

SUBMITTED: ”July 11, 1960
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pe s " Tlacae o6pabors . * Tlacie sse, ennm wwReAR - ’ . - 5
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. . o a azonod Ni .| pacapexerasnn -
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11-304 | 20100
15.104 | -50.10
12-104 | 61.1012°
13104 | 20.109
87.108 | 62108

15-104 | 25.104

13.004 | 25104

10.10% | 17104
15108 | 22.104
43.10M | 62,104,
1.3 - 104 2.8 - 1014

13-10% | 63108 |.
“21.104 | L6210
“1.3-104% | -63.107

16104 | 20.101
16.104 | 63.108 .

11.104 | 27100

13.104 | 81.10¢
78,1015 | 63.108
-85.100 | 63-108 |
15-100 | 16-109
. . t4 . . . .
‘ %g . %814 g."g . %813 S28.104 | 41104

62.10% | 16.1010 | 850 T42.104.] 11-10%: :

1" 'Legend to Table 1: 1) after treatment with pure Pb; 2) after introdustion. =
" of Nij 3) number of %pecimen; 4) eleotron concentration; 5) Ni conoentra-

{ " tion‘in lead Ny (em™?); 6) temperature; 7) type of conductivity; 8) con-

L _-centration of majority carriers; 9) concentration of Ni atoms Ns" 10) K. .

1
2
-3
4
5
&
AT
g
-9
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Legend to Table 3! 1' " » v. TAGJ\lua 3 ‘ra,b
. Q - resistivityj; L - dif-_._ R C le 3]
fusion length (mm) 3. g M. Kouuénpnun’- Tru nposogu- .Y,tenneu A-y.p; - Maersosen i7"

Né ~ dislocation d.ensity, ,.;p,,u‘.vN} R R et A, ";':nc::g"f.x Fr
1) initial specimen. S L4 —— : £ £

=

Y
Hexosunit
oGpueu

22. 10“‘
4.7 . 1000
11.1017
-3.0 - 1017
7.6 » 1097
1.0 - 101

) cho?nun
obpasey

11107
251007 |
0] 461007

“1.0.-108
30.108 | .
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ALEKSEYEVA, V.G.; KARPOVA, I,V,; KALASHNIKOV, 8.G.

Recombinations -on gold atoms in Q*type germanium, Fiz. tver. tela
3 no. 3:964-971 Mr 62, (MIRA 14:5)

1. Institut radiotekhniki i elektroniki AN SSSR, Moskva.
(Crystal lattices) (Germanium) (Cold) '
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